ABSTRACT. Cities around the world are increasingly developing plans to adapt to the consequences of climate change. These plans will have important consequences for urban populations because they are likely to reshape and reconfigure urban infrastructures, services, and decision making processes. It is critical that these adaptation plans are developed in a way that is just. Criteria was developed that can be used to assess justice in adaptation so that the processes, priorities, and impacts address the needs of the most vulnerable urban populations. Further, mechanisms are outlined that have been proposed as responsible for producing urban injustice. The justice criteria are applied to the case of adaptation planning in Delhi and the extent to which poor and informal populations are included and affected by this planning. The analysis shows that adaptation planning in Delhi does not meet the justice criteria in part because of a lack of capacity and the political economy of poverty in the city. The criteria for justice and mechanisms of injustice offer an important step toward developing a greater understanding of not only whether city-level adaptation planning is just, but also why it is or is not.
INTRODUCTION
Climate change is, and will continue to be, a policy and planning concern for cities around the world. Given the variability in existing capacities, exposures, and development priorities in cities, urban adaptation planning will be a particularly challenging task (de Sherbinin et al. 2007 ). One important challenge will be ensuring that the processes and outcomes of climate change adaptation are just and that the introduction of adaptation planning does not serve to reinforce or exacerbate existing vulnerabilities in the city (Bulkeley 2010) . A first step in achieving this goal is developing clear criteria to use in identifying justice in urban climate change adaptation. In addition, a better understanding of the mechanisms through which policy and planning contribute to urban injustice will help identify entry points for enhancing justice in adaptation.
Criteria for justice in urban climate change adaptation, drawing on classical texts as well as more recent applications related to cities and climate change, contribute to adaptation research and the themes of this special issue. However, it is not enough to simply know whether the adaptation is just; we must also understand why it came to be that way. Four possible mechanisms of injustice are examined: the political economy of poverty, thick injustice, technocratic governance, and institutional capacities, along with the role they may play in urban climate change adaptation. Finally, the case of climate change planning in Delhi is used as an empirical application of the criteria and an examination of the mechanisms of injustice. The criteria, mechanisms, and case study forward our ability to not only evaluate the outcomes of urban climate change adaptation, but also to improve our understanding of why the outcomes occur and how they can be improved. Promoting justice in adaptation is a critical issue for urban residents and communities and one to which the urban politics community can contribute substantial insights.
CITIES AND CLIMATE CHANGE ADAPTATION
Climate change adaptation can be a direct response to perceived or expected climatic changes, i.e., "clearly identified as being triggered by climate change" (Adger et al. 2005:78) , or the result of other, nonclimate related factors such as economic changes. These actions are at times purposefully directed toward addressing climate change and at other times are designed with other, or additional, policy goals in mind (Aall et al. 2007) . Adaptation has been defined by the Intergovernmental Panel on Climate Change (IPCC) as "the process of adjustment to actual or expected climate and its effects, in order to moderate harm or exploit beneficial opportunities" (Field et al. 2012:36) . Drawn from this definition, those adaptation actions conceived of and implemented by city governments explicitly as a response to climate change are of concern to this research.
Cities face significant adaptation challenges. They are sites of climate change impacts such as floods, heat waves, and heat islands (Grimmond 2007 , Gasper et al. 2011 . Sea level rise will especially affect coastal cities. For example, in the city of Rio de Janeiro sea level rise is predicted to affect 400,000 people (Young 2011) , and coastal flooding is predicted in Dar es Salaam (Kebede and Nicholls 2012) . Many inland cities, such as Mexico City, are predicted to experience floods that will be more severe and will inflict greater damage with climate change (Baker 2012) . In some cases, ongoing 1 National Center for Atmospheric Research Ecology and Society 18(4): 48 http://www.ecologyandsociety.org/vol18/iss4/art48/ urbanization will exacerbate the effects of climate change by increasing temperatures through heat island effects and boosting energy demands (Timmerman and White 1997) .
The vulnerability, i.e., the "propensity or predisposition to be adversely affected" (Field et al. 2012:32) , of urban populations to the effects of climate change will vary within a given city. People's income and assets are the most consistent indicators of their vulnerability and are used as the two factors characterizing vulnerable and disadvantaged groups. Most disaster-related injuries and deaths in cities occur among lowincome groups (Moser and Satterthwaite 2008, United Nations Habitat 2011) . Poverty places populations in a position of greater risk, with fewer resources and options to draw on (Hardoy and Pandiella 2009) . Climate change will exacerbate the existing vulnerabilities of the urban poor and create new risks as more areas in a city are exposed to climate related hazards. Inequities in the provision of services and access to resources can hinder the ability of cities to effectively adapt to climate change (Romero Lankao 2010).
Cities around the world are developing plans to adapt to climate change, and these plans will have consequences for the availability and distribution of resources and opportunities. Urban adaptation can result in changes to the built environment, land use patterns, decision making processes, development planning, exposure to hazards, and access to services (Carmin et al. 2009 , Ford et al. 2011 . For example, cities can incentivize water conservation, fund energy efficient transportation, and improve flood mitigation structures. Although many of these actions intersect with mitigation efforts, e.g., increasing energy-use efficiency, adaptation also requires reducing people's exposure and vulnerability and increasing people's resilience to extreme events (Field et al. 2012) . The infrastructure investments required can create spaces of inaccessibility in a city by excluding certain groups and connecting select urban places (Graham and Marvin 2001) . Adaptation plans and programs are also likely to be embedded within existing decision making frameworks, priorities, and processes that determine a city's broader socioeconomic development trends. Adaptation, therefore, has the potential to contribute to the reproduction of inequalities and differential environmental burdens in cities and to include or exclude the needs of the most vulnerable, that is, those urban populations that lack wealth and assets.
Adaptation actions should therefore be evaluated, at least in part, based on justice criteria to ensure decision making processes and the distribution of costs and benefits include and benefit urban populations that lack wealth and assets. However, a recent review has shown that our understanding of the consequences of urban climate change governance for justice concerns is lacking (Bulkeley 2010) , and most cities do not include justice criteria in their climate change planning efforts (Zeemering 2009, Finn and McCormick 2011) . This gap is hindering efforts to improve the environmental performance of cities because "the greatest challenge...is not necessarily the lack of environmental services and infrastructure, but the societal structures reproducing unequal distribution and malfunctioning of these services" (Myllylä and Kuvaja 2005:224) .
Previous studies of urban climate change policy have focused on the motivations behind planning processes and their outcomes, primarily in developed countries (Robinson and Gore 2005 , Engel and Orbach 2008 , Zahran et al. 2008 , Amundsen et al. 2010 , Ford et al. 2011 , Krause 2011 , Sharp et al. 2011 . Climate change justice research has largely focused on rural areas and resource dependent communities, or conflicts in the global arena (Brown 2003 , Adger et al. 2006 , Dellink et al. 2009 , Füssel 2010 , Okereke and Dooley 2010 , Marino and Ribot 2012 , Yates 2012 . The use of participation and collaboration processes in cities, and the political struggles these processes necessarily engage, are only starting to be considered by the IPCC and the broader urban climate change community (Few et al. 2007 , van Aalst et al. 2008 , Aylett 2010 . A more holistic and empirical approach to evaluating justice in urban climate change planning, and, more specifically, plans for adaptation, is a necessary next step.
WHAT IS JUSTICE IN URBAN ADAPTATION?
Identifying justice in urban adaptation requires clear criteria for evaluating decision making processes and outcomes; at the same time, justice is a contested and normative concept. John Rawls, a prominent political philosopher, saw justice as fairness, meaning that the terms of allocating benefits and burdens are such that a reasonable person would accept them and expect others to do the same (Rawls 1971) . He argued that even if all people were given equal liberties and opportunities at birth, differences in position and power would still arise. These social and economic inequalities are just, Rawls claims, only if they work to the greatest benefit of the least-advantaged members of society, what is referred to as the "maximin" criterion (Cohen 1989 , Rawls 2001 . Rawls' definition is commonly used to evaluate existing institutional arrangements against the ideal system that is able to allocate opportunities and burdens fairly, or what is commonly referred to as a means-based approach to justice.
Nobel Prize winner Amartya Sen later shifted discussions of justice away from Rawls's interest in designing just institutions to an approach that relies on identifying outcomes or options that are more just than the status quo. Sen referred to his approach as "focusing more on the extents of freedoms, rather than on the means " (Sen 1992 :xi, emphasis in original), which is often considered an ends-based approach to justice. He argued that policy options that produce enhanced basic freedoms and opportunities for well-being are more just than the status quo (Sen 2009 ). Although Sen did not specify what freedoms should be enhanced by these just alternatives, http://www.ecologyandsociety.org/vol18/iss4/art48/ Martha Nussbaum proposed the following: life, bodily health, bodily integrity, senses imagination and thought, emotions, practical reason, affiliation, other species, play, and control over one's environment (Nussbaum 2003) . This approach to justice is often referred to as the capability approach because "in contrast with the utility-based or resource-based lines of thinking, individual advantage is judged in the capability approach by a person's capability to do things he or she has reason to value" (Sen 2009:231) as the result of a policy or development intervention. Capability, therefore, becomes the metric with which policies, and society more broadly, are judged.
Applying these concepts of justice empirically to urban policy and planning can be difficult, but researchers have found various ways of translating broader concepts of justice, such as those proposed by Rawls and Sen, into evaluative criteria for cities. Some have built on Sen's emphasis on ends-based justice to promote climate change adaptations in cities that benefit vulnerable groups. For example, Moser and Satterthwaite have proposed an asset-based framework for "pro poor adaptation" in which investments in the assets, intellectual and physical, of vulnerable and poor communities are used to reduce vulnerability and improve capacity (Moser and Satterthwaite 2008 , Moser 2011 . Hastings (2007) has proposed a "territorial justice" of service provision in which the level of provision always meets the level of need.
However, there is a growing emphasis within the urban environmental justice community to include both meansbased and ends-based justice criteria in evaluations. Although too much emphasis on process and institutions can shift focus away from people's lived experiences, which is Sen's central argument, ignoring these factors "does not permit an assessment of procedural injustice" (Boone 2008:150, emphasis in original) and discounts the "social structure and institutional context that often help determine distributive patterns" (Young 1990:15) . Again highlighting the importance of including both means-and ends-based criteria, Jekwu Ikeme (2003) distinguishes justice from equity by defining environmental justice as encompassing both procedural and distributive justice, although equity is often only interested in the distributive outcomes. Agyeman and Evans (2003) argue that the meaningful involvement of all people in decision making and implementation, as well as the equitable distribution of benefits and burdens, are the necessary components of environmental justice in cities, a definition that encompasses both procedural and substantive outcomes. Likewise, Susan Fainstein (2010) has proposed that democracy, diversity, and equity are the basic elements of a just city. Within the climate change justice community, focused at the global scale, there is also an emphasis on both procedural and distributional justice (Adger et al. 2006) . Understanding the justice dimensions of both the way in which decisions are made and the outcomes of these decisions therefore becomes a powerful tool for evaluating the justice of a new policy or program, such as adaptation planning.
Despite the growing body of work surrounding urban environmental justice, there is a need to better understand what climate change adaptation in cities will or could mean for vulnerable populations and how to evaluate the process and outcomes of adaptation using justice as a criterion. The growing emphasis on both means-and ends-based, or procedural and distributive, criteria reflects Harvey's description of justice as "a just distribution justly achieved" (Harvey 1973:116) . Drawing on this idea, and the work of environmental justice scholars, justice in urban climate change adaptation is defined as 'just adaptation justly achieved.' The criteria for meeting this definition are: (1) inclusiveness, i.e., representation of vulnerable groups in adaptation planning processes for the city; (2) prioritization, i.e., priority setting and framing that recognize the adaptation needs of the vulnerable groups in the city; and (3) impacts, i.e., impacts of adaptation that enhance the freedoms and assets of vulnerable groups in the city (Table 1) .
These criteria reflect both the means-and ends-based approaches to evaluating justice and also account for the distinction typically made in evaluations of the effectiveness of public policies between outputs, outcomes, and impacts. Representation of vulnerable groups meets the process criteria for justice and enhances people's ability to affect change in their city through open and democratic decision making processes. Explicit prioritizing of vulnerable groups and framing adaptation as, in part, a tool with which to reduce their vulnerability ensures that planning documents and institutions that develop around adaptation, i.e., outputs and outcomes, reflect equity and fairness concerns. Finally, the tangible results of adaptation planning, i.e., impacts, should meet the criteria of enhancing the freedoms and assets of the city's most vulnerable groups.
THE MECHANISMS OF INJUSTICE
Although identifying injustice in urban adaptation is important, it is equally important to understand why injustices occur so that strategies for improving the processes and outcomes of urban adaptation are developed. Research in urban politics and planning has shown that there are a variety of mechanisms that have the potential to contribute to continuing injustice in cities. These mechanisms, although not necessarily exclusive or independent, can be categorized as: the political economy of poverty, thick injustice, technocratic governance, and institutional capacities. The extent to which any given mechanism contributes to injustice varies between cities and between policy issues.
Thick injustice
Contemporary injustices may be the result of past decisions and resource allocations, thus making it difficult to track the (1) Inclusiveness: representation of vulnerable groups in adaptation planning processes for the city (2) Prioritization: priority setting and framing that recognize the adaptation needs of the vulnerable groups in the city (3) Impacts: impacts of adaptation enhance the freedoms and assets of vulnerable groups in the city source of the injustices to a particular event or institution. This is referred to as thick injustice or "unjust power relations that are deep and densely concentrated, as well as opaque and relatively intractable" (Hayward and Swanstrom 2011:4) . Thick injustice is rooted in the historical patterns of a city's governance and infrastructure in a way that makes it difficult to identify and change. From this perspective, injustice in the distribution of burdens and benefits in cities is rooted in historical processes and is a legacy of past policies that continue to affect the participation opportunities, engagement, and outcomes of decisions surrounding land use planning and public services. Past programs for economic restructuring and suburbanization can foster a spatial mismatch between where people can live, where people can work, and their subsequent contemporary access to decision making processes and outcomes (Morello-Frosch 2002) . Access to property or green space in the city can be limited for certain racial or ethnic groups because of past decisions that have led to differential housing densities (Heynen et al. 2006 ).
Thick injustice proposes that injustice is the outcome of historical processes and patterns of allocating resources and access to spaces within the city. This approach has also been called the structural-historical perspective, which is concerned with "the extent to which present-day injustices are the outcome of historical development paths, as opposed to contemporary development policy" (Pelling 2003:168) . Pelling (2003) argued that it is important to know the difference if we are to know the degree to which contemporary policy interventions can promote justice. For example, Boone et al. (2009) demonstrated that the current disproportionate exposure of white communities to toxic chemicals in Baltimore was the result of zoning decisions made in the 1920s and 1930s rather than recent decisions made by industry to locate in particular areas.
From a thick injustice perspective, whether or not the outcomes of urban climate change adaptation are just will be determined by past decisions and resource allocations. For http://www.ecologyandsociety.org/vol18/iss4/art48/ example, an adaptation strategy centered on enhancing existing flood protection barriers will provide little benefit in areas that don't have flood protection barriers to begin with or whose flood protection barriers have been poorly maintained for the last 50 years. These deeply rooted and place-based inequalities may work to obscure the source of urban injustices and require interventions that are able to rectify the legacy outcomes of past decisions.
Political economy of poverty
In addition to historical or 'thick' mechanisms of injustice, contemporary political-economic conditions in cities, particularly political representation and access to decision making, have been consistently identified as drivers and maintainers of urban poverty and exclusion. The political economy approach emphasizes the politics of democracy and citizenship in urban decision making processes, and the "rights of the citizen as an urban dweller, or citadin, and user of multiple services " (Lefebvre 1996:34) . Although local government is often the most representative scale of government, and this is true in India (Kaviraj 1991) , political economy of poverty research has shown that the urban poor are still likely to have fewer opportunities than other groups to influence policy making processes in a meaningful way or help set spending priorities; consequently, the decisions made by municipalities are unlikely to benefit these groups. This dynamic creates a positive feedback loop and a type of poverty trap (Bowles et al. 2006) . For example, although in Delhi poorer people are more likely to be politically active, this does not translate into political power because of the prevalence of middle class interests in civil society and newly developed channels of participation and state access that prioritize land ownership (Harriss 2005 ). As people's access to decision making and investment in the political economy of the city are diminished, so are the benefits they are likely to receive from this system.
In many cases adaptation planning is embedded in existing policy and planning processes , which will further tie adaptation decisions and outcomes to the political economy of urban poverty. Drawing on this approach, we would predict that the inability of vulnerable groups to currently participate in, influence, and be prioritized by the policy process will inhibit just outcomes in urban climate change adaptation. Conversely, from a political economy of poverty perspective, we would expect that cities whose political and institutional arrangements allow for equal access to and influence upon decision making would develop more just adaptation strategies.
Technocratic governance
Technical information can often be an important input to urban environmental policy and climate change adaptation decisions. A dominance of technical information in policy making can marginalize groups that are not using, familiar with, or included by this information (Fischer 2005 , Jasanoff 2007 ). Particular epistemologies can become institutionalized such that the way information is produced and used results in decisions that do not account for goals or processes that lie outside the dominant way of thinking. For example, Eden and Tunstall (2006) found that ecological restoration projects that rely solely on environmental data and do not account for the needs and motivations of the community are unsuccessful and controversial.
Even the tools used to analyze policies, e.g., cost-benefit analyses and efficiency metrics, can lead us to different conclusions about the equity of their distribution of costs and benefits (Hajer and Wagenaar 2003) . Government agencies are asked to undertake ever more complex analyses of the risks and benefits of regulation and elite advisory committees are often used as advisers (Jasanoff 1990 ). The type of information that is used in decision making and the way this information is generated and evaluated can help to determine the accessibility of decision making and its distribution of costs and benefits.
Adaptation is often informed by large-scale climate models and aggregate statistics that underlie temperature and precipitation scenarios for the future. Adaptation, therefore, has the potential to be seen as a purely technical enterprise with justice concerns considerably marginalized (Finn and McCormick 2011) . From a technocratic governance perspective, adaptation planning processes that rely heavily on experts and technical information and do not include local knowledge and participation in decision making are less likely to meet the justice criteria. Climate adaptation planning processes should ensure that technical materials are accessible even to those with minimal technical skills and understanding, and more diverse sources of information should be included.
Institutional capacities
Institutions underlying policy processes can play an important role in determining their outcomes (March and Olsen 1989, Polski and Ostrom 1999) . Research has shown that local governmental institutions often lack the administrative, financial, or technical capacity to successfully develop and implement new policies and programs. Because of rapid growth and relatively weak accompanying governance structures, cities in low and middle income countries may particularly lack the qualities of good urban governance: decentralization and autonomy, transparency and accountability, and responsiveness and flexibility (Pelling 2003 , Dodman and Satterthwaite 2008 , Kraas 2008 , Parnell and Walawege 2011 From this perspective, institutional capacity will play a role in determining whether and to what extent urban climate change adaptation is just. The greater the institutional capacity, e.g., authority, financial resources, and expertise, the more likely a city will be able to develop climate change adaptation strategies that are just.
EMPIRICAL APPLICATION: DELHI
The city of Delhi is used as a case study for applying the justice criteria and identifying the mechanisms of injustice at play in climate change adaptation planning. Delhi is a useful case for applying the proposed criteria for justice in adaptation planning because it is part of a broader trend: cities in developing and newly industrializing countries taking action on climate change (Betsill and Bulkeley 2007) . Although these efforts are still relatively new in Delhi, the city was one of the first major cities in the world to initiate a climate change action plan and is continuing to update its approach to addressing and adapting to climate change. It is a growing city with major deficits in services and a vibrant middle class.
Between April and May 2012, 21 interviews were conducted with people working on climate change issues in the central government, Delhi government, academia, and NGOs. Interviewees were first chosen using a strategic sampling method targeting individuals from government, NGOs, and academia involved in, interested in, or contributing to cityscale planning for climate change, environment, energy, water, or land use. This resulted in an initial set of 15 interviews. A snowball sampling method (Noy 2008) was then used to identify and interview an additional six people that participants thought would be valuable sources of information for the research. The final set of 21 interviews included 8 people from city government, 1 person from subcity government, i.e., the Municipal Corporation of Delhi, 4 people from central government, 6 people from NGOs, and 2 academics.
The interviews were semistructured and included questions on how climate change planning takes place and what it consists of, how vulnerable groups are included, what information was used in the process, and plans for the future (Appendix 1). Because the climate change agenda does not distinguish between mitigation and adaptation aims, participants were asked about climate change actions broadly, and the answers were interpreted and analyzed as they pertained to adaptation. The interviews were transcribed and coded using a deductive coding scheme reflective of the three justice criteria and the four potential mechanisms of injustice. The results from these interviews, together with other literature and government reports, were used to identify the city's climate change challenges, apply the three criteria for justice in adaptation, and determine what mechanisms are at play in producing injustices in adaptation. The analysis, therefore, was largely based on the perceptions and responses of the interviewees as measured against the criteria for justice and potential mechanisms of injustice described in the literature and presented above (Smith and Wiek 2012) .
Climate change adaptation and Delhi
Nearly 17 million people live in the National Capital Territory of Delhi, referred to here as Delhi, and the population has been expanding rapidly, growing by 47% between 1991 and 2001 and by 20% from 2001 to 2011 (Census of India 2011). Delhi is predicted to experience increased temperatures and extremes in precipitation in response to climate change (IITM 2005) . The city lies on the banks of the Yamuna River, and increases in extreme precipitation events combined with accelerated glacial melt are likely to increase the chance of major floods (Revi 2008) . Increased temperatures may also lead to increased urban heat islands, particularly in high density housing neighborhoods. More intense droughts are also predicted for the city and the regions it depends upon for resources. Delhi already struggles to meet the water supply, sanitation, and water quality needs of its residents (Centre for Science and Environment 2012), and climatic changes will exacerbate these challenges.
The city supports a growing middle class that has benefitted greatly, both politically and economically, from globalization and India's subsequent economic growth. The city has also been undergoing significant changes because of its drive to become a world-class, or global, city (Dupont 2011) . However, this growth in prominence and wealth has also served to further marginalize the urban poor and working classes (Fernandes 2004 , Ghertner 2012 ). In addition, large portions of the city's residents live in informal settlements that receive little or no city services and are exposed to flooding hazards and air pollution. These groups, the poor and the informal, are the most vulnerable in the city and are the target population for evaluating justice in adaptation in Delhi. One way vulnerable groups could be better represented in adaptation planning is through an expansion of the city's Bhagidari System, an initiative of Chief Minister Sheila Dikshit. According to the Chief Minister, she realized there was a need to increase citizen involvement in government beyond voting every few years because "decision making should be participatory all the way through" (Chief Minister Sheila Dikshit, 18 May 2012, personal communication) . Bhagidari means 'partnership,' and the program empowers and provides venues for residential welfare associations (RWAs) throughout the city to set priorities for their neighborhood and communicate these to the Delhi government. The Bhagidari System has received international recognition for its innovative approach to metropolitan governance, including a Public Service Award from the United Nations. As mentioned previously, the system currently favors property owners by relying on RWAs, which are themselves "groups of private property owners organized at the neighborhoods level" (Ghertner 2011:505 Previous research, focused on the procedural or means-based dimensions of justice, has shown that meeting justice criterion 1 requires vulnerable groups to be represented in adaptation planning processes. Based on the evidence presented here, Ecology and Society 18(4): 48 http://www.ecologyandsociety.org/vol18/iss4/art48/ Delhi's process does not meet this criterion: decision making about the climate change agenda was highly centralized and lacked transparency, and the current configuration of the Bhagidari System is not inclusive of the city's vulnerable groups. The workshop-based process proposed for the state level action plan and the outreach programs of the Mahatma Gandhi Institute for Combating Climate Change have greater potential to meet this criterion.
Justice criterion 2: priority setting and framing that recognize the adaptation needs of the vulnerable groups in the city Evaluating the Climate Change Agenda for Delhi 2009 Delhi -2012 and the programs and priorities it lays out, i.e., the policy outputs and outcomes, revealed that there were two passages that recognized the needs of vulnerable groups. In the introduction, the agenda reads: "climate change is a global challenge and needs a positive development policy response to ensure that the objectives of growth with equity are achieved while at the same time to ensure long term sustainability of the environment" (GNCTD 2009). However, the agenda does not specify how this is to be achieved, except in the case of water supply, which is the second place where the needs of vulnerable groups are recognized. Overall, the agenda places an emphasis on the need to improve public services and specific objectives are developed for water. The agenda motivates changes in water management by recognizing that current service patterns are inequitable: "Today whether it is the rich or poor all pay the same cost and while the distribution system in rich areas is better and hence the availability, the same is not true of poorer areas of the city" (GNCTD 2009). One way the agenda proposes to remedy this is by providing sewage connections to all villages and unauthorized colonies, a responsibility given to the Delhi Jal Board. This board is using the climate change agenda as a starting point for their own strategic planning and priority setting with a plan set to be released in 2012 (senior official at the Delhi Jal Board, 25 May 2012, personal communication).
Beyond these explicit references, many of the city's adaptation goals are strategically bundled with the city's broader development goals (Aggarwal 2013) . For example, when describing the urgency of acting to address climate change, the introduction to the climate change agenda reads, in part: "This means putting in place small efforts which are encapsulated in a framework which makes it possible for each Delhiite to become a part of the process of change. This document sets forth the ways in which Delhi's Development Agenda can be marshaled to meet the objective of preserving our planet" (GNCTD 2009). The aim then seems to be to develop a program that builds on existing development aims. However, the plan does not contain specific strategies by which Delhi's development agenda will be leveraged for climate change benefits, and although there are many components of Delhi's development agenda that target the needs of vulnerable groups, as a whole it does not prioritize the needs of these groups (Ghertner 2010) . According to an NGO representative in Delhi: "Currently they are planning for the middle class but climate change requires that they plan for the most poor, the people who are vulnerable. The people who they are planning for, they are more resilient. They are not vulnerable. The communities, the poor communities, are the people who are more vulnerable. But there's no plan that says each person should have access to a minimum number of liters (of water)" (NGO representative in Delhi, 2 May 2012, personal communication).
An important improvement in the forthcoming state action plan is the use of a vulnerability assessment, as recommended in the common framework. The city has commissioned academics from the Indian Institute of Technology to conduct quantitative vulnerability assessments for the city based on potential climate impacts. In theory, the use of a vulnerability assessment should help the city identify and target vulnerable groups. However, it is still not clear how the vulnerability assessment will be conducted and the extent to which it will be used in setting adaptation priorities.
Meeting justice criterion 2 requires that the outputs and outcomes of the policy process recognize and prioritize the adaptation needs of the vulnerable groups in the city. Although vulnerable groups are mentioned in the climate change agenda, particularly in reference to the provision of sewage connections in all villages and unauthorized colonies, the needs of vulnerable groups in Delhi extend well beyond sewage connections. In addition, the climate change agenda is explicitly linked to the broader development goals of Delhi's development agenda, a program that has been criticized for prioritizing the middle class. For these reasons, climate change adaptation planning in Delhi does not meet the second justice criterion.
Justice criterion 3: outcomes and impacts of adaptation enhance the freedoms and assets of vulnerable groups in the city
Evaluating the outcomes and impacts of the climate change agenda is challenging for at least two reasons. First, the outcomes and impacts of the climate change agenda are in many ways conflated with the outcomes and impacts of existing programs in the city, such as Delhi's development agenda and the tree planting program of the Parks and Gardens Society, as well as national programs, such as Mission for a Green India and the National Solar Initiative, that have been explicit motivators of some of the targets in the Climate Change Agenda for Delhi 2009 Delhi -2012 . For example, Delhi's tree planting program has successfully partnered with RWAs to revitalize parks and green spaces throughout the city (Parks and Gardens Society, 9 May 2012, personal communication). However, the conflation among the climate change agenda, the existing tree planting program of the Parks and Gardens http://www.ecologyandsociety.org/vol18/iss4/art48/ Society, and the national Mission for a Green India makes it difficult to attribute the success of tree planting efforts to the climate change agenda itself.
Second, the city itself has not systematically tracked progress in meeting the goals of the climate change agenda, and many key individuals who were involved with the agenda are now working in very different parts of the government or in the central government. The tracking that has been done largely focused on documenting the introduction of city-level policy measures that are aligned with the six national missions addressed in the climate change agenda, e.g., solar tariffs and mandatory use of CFL light bulbs. Detailed information about where and to what extent these measures have been implemented is not publicly available.
Although attributing outcomes and impacts directly to the climate change agenda is challenging, there is little indirect evidence that the freedoms and assets of vulnerable groups have been enhanced by this program or by the development agenda. Forty-five percent of the city remains unconnected to the sewer network, and 25% of the city is not connected to the water supply network (senior official at the Delhi Jal Board, 25 May 2012, personal communication). There are ongoing conflicts between the city's river restoration goals, included in the climate change agenda and the development plan, and informal settlements: technically the city is not allowed to relocate people for the purpose of restoration (Delhi Development Authority, 24 May 2012, personal communication) , but in some cases court rulings prioritizing Delhi's efforts to become a world-class city have led to the destruction of homes for the purpose of riverbank restoration (Bhan 2009 ), whereas other projects, such as the Akshardham Temple, have been allowed to take place on the floodplain (Ghertner 2010) . The broader environmental agenda has not been conducive to meeting the needs of the most disadvantaged in the city either. Some actions against the interests of the poor and informal in Delhi are the result of public interest litigation brought to the courts by environmentalists, leading to the claim that "bourgeois environmentalism has emerged as an organized force in Delhi" (Baviskar 2003:90) .
The perceptions of interviewees mirror these findings. One NGO representative says, "in terms of action...there's nothing unconventional or new being done from the climate change point of view, not much at all" (NGO representative, 2 May 2012, personal communication). There were no accountability mechanisms in place to ensure that the various departments were implementing their assigned actions. According to a former city government employee, although the departments were asked to report what they were doing, they were never asked why they weren't doing more or completing their tasks (former Delhi Department of Environment employee, 30 April 2012, personal communication) . According to this same person, development issues are more important to the city than climate change and so climate change actions are not prioritized. Another NGO representative said "climate change is an add-on in agencies' plans, the city is not serious about it" (NGO representative, 20 May 2012, personal communication) and sees the government's plans to address climate change as a way of placating an increasingly environmentally aware middle class with negative consequences for the poor.
Meeting justice criterion 3 requires that observed impacts of adaptation enhance the freedoms and assets of vulnerable groups in the city. Because of the difficulty of the conflation of the aims and implementation of the climate change agenda with other programs and plans, the fact that the city has not undertaken a targeted assessment of its own, and the lack of evidence that the assets of vulnerable groups in Delhi have significantly increased during this time period, the impacts of adaptation in Delhi do not meet the third justice criterion.
Mechanisms underlying adaptation injustices in Delhi
The analysis shows that in applying the criteria for justice in adaptation, the process, priorities, and impacts in Delhi do not meet these criteria. Based on the same interview results, there are at least two mechanisms of injustice at play in the city that are contributing to these outcomes: a lack of institutional capacity and the political economy of poverty.
The issue of capacity is evidenced by the shifts in planning process and priorities that have come with the involvement of the UNDP and the development of a common framework for climate change planning at the state level in India. The common framework has introduced the notion of stakeholder workshops, vulnerability assessments, and outreach, all of which have the potential to increase justice in adaptation in Delhi. The Climate Change Agenda for Delhi 2009 Delhi -2012 was the result of entrepreneurial but isolated work on the part of the Delhi government. With additional resources and guidance from the UNDP and the national government it is the possible to improve the city's capacity to undertake just adaptation planning that includes vulnerable populations in the process, prioritizes their needs, and ultimately enhances their freedoms and assets in ways that reduce their vulnerability.
Additional capacity issues remain, however. Funding for climate change adaptation is extremely limited. There are currently no dedicated funding streams for climate change at the city level. Funding from the national level will depend on the extent to which the state action plan aligns with national priorities. Funding through the Clean Development Mechanism (CDM) tends to favor very large projects that may not address the needs of poor and marginalized communities. There is also a lack of technical capacity in the city. All of the assessment components of the state action plan have been contracted to outside entities, including the vulnerability assessment, emissions inventory, and climate projections and http://www.ecologyandsociety.org/vol18/iss4/art48/ scenario development (Local Governments for Sustainability representative, 9 May 2012, personal communication). Finally, there is a lack of institutional capacity. There is no dedicated office for climate change in the city and currently very little invested leadership in developing a robust and just state action plan. Further investment in capacity from within the city will be necessary for just adaptation in Delhi.
A second mechanism of injustice in adaptation for Delhi is the political economy of poverty. The poor and informal populations of the city have very limited venues for accessing decision making, government programs, and public services in Delhi. This is evidenced in part by the provisional status of unauthorized settlements in the Bhagidari System to form RWAs and in the lack of services in these areas because the city is not required to provide water and sanitation to unauthorized colonies (NGO representative, 2 May 2012, personal communication). As the middle class has expanded, poor areas have become increasingly marginalized (Ghertner 2012) . According to a representative from an NGO in Delhi, "the government doesn't feel a moral commitment to the poor" because "it is too captivated by the rising power phenomenon" (Delhi NGO representative, 25 May 2012, personal communication) . Development goals, then, tend to reflect these ambitions rather than the needs of the most vulnerable groups. In addition, the political dynamics in the city are such that the poor are often marginalized or discounted in decisions about new infrastructure. One NGO representative describes the decision making process surrounding Delhi's metro system built in 2002: "Even for the Metro, the original plan was to go through poor localities to provide public transport. But the real estate mafia re-drew the Metro routes to go through their middle class housing areas and home values went up even higher" (NGO representative, 25 May 2012, personal communication) .
If climate change continues to be tied to development goals, it will be subject to the same political economic dynamics. There are signs of this changing. The most recent national fiveyear plan, entitled Faster, Sustainable and More Inclusive Growth, highlights the need to include all Indian citizens in the country's development (representative from the India Planning Commission, 21 May 2012, personal communication). Because state action plans will be tied explicitly to national priorities, this could serve to circumvent city-level mechanisms of injustice.
DISCUSSION AND CONCLUSION
My aim was to develop criteria that can be used to evaluate whether urban adaptation is just, to identify the mechanisms that may underlie injustice in urban adaptation, and to use these criteria and mechanisms to evaluate the case of Delhi. By reviewing the classic literature on justice as well as more modern urban interpretations, three criteria for justice in urban adaptation were proposed: (1) representation of vulnerable groups in adaptation planning processes for the city, (2) priority setting and framing that recognize the adaptation needs of the vulnerable groups in the city, and (3) outcomes and impacts of adaptation that enhance the freedoms and assets of vulnerable groups in the city. In addition, four potential mechanisms of injustice were identified: the political economy of poverty, thick injustice, technocratic governance, and institutional capacities. These criteria and mechanisms provide a starting point for an urban adaptation research agenda able to more explicitly account for the political forces that underlie decision making about climate change.
Applying these ideas to the case of Delhi showed that the city did not meet the three criteria for justice in urban adaptation. However, the analysis provided insights into how justice may be improved given existing processes and priorities. For example, the Bhagidari System could be further developed for poor populations and informal settlements and could be better integrated into the climate change planning process. The vulnerability assessment that is being conducted as part of the state action plan should be conducted in a way that recognizes the sources of vulnerability people face, should be fully integrated into the planning process, and used for priority setting. Finally, the city should evaluate its progress in meeting its climate change goals. Although coordinating climate change and development goals is useful in many ways, it makes it more difficult to know how well the climate change program itself is doing. Therefore, an additional capacity for the city to develop would-be-tools for tracking and monitoring progress in adapting to climate change is needed.
The analysis also revealed that at least two mechanisms are responsible for the lack of justice in adaptation in Delhi: a lack of capacity and the political economy of poverty. In identifying these mechanisms, we also identified leverage points for change. Efforts to develop the city's capacity further should be a priority. There is already some evidence from the involvement of the UNDP that this can be a successful endeavor. In addition, it will be important to find ways to overcome the political and economic barriers to include vulnerable communities and their needs in climate change adaptation. Such efforts will need to account for the broader development dynamics in the city and the ways that climate change adaptation planning intersects and interacts with current practices and priorities. Although this is perhaps a daunting task, there are already tools in place that could be used as starting points, such as the Bhagidari System. This special issue examines the governance of climate change adaptation and encourages decision makers and scholars to reflect on the implications of action taken at different levels. Because cities play an increasingly important role in developing and implementing adaptation actions, it is critical that we develop a greater understanding not only of whether urban adaptation is just, but also why it is or is not. Although http://www.ecologyandsociety.org/vol18/iss4/art48/ we know that in many cases cities have a poor track record of addressing the needs of the vulnerable, their decision to take on the relatively new policy area of climate change is an opportunity for learning. Research can contribute to this learning by uncovering the mechanisms of injustice in urban climate change adaptation, the obstacles and opportunities for greater justice in different contexts, and, more generally, the relationship between where and how climate planning occurs and the benefits that are experienced.
Future research should expand on these criteria and findings. Are some mechanisms of injustice more prevalent than others in adaptation? How and when do actors overcome barriers to just adaptation? We can also move beyond descriptive explorations of the mechanisms of injustice to examine how, when, and why these mechanisms of injustice are likely to be at play in adaptation. In addition, adaptation planning requires dealing with greater levels of uncertainty and new types of data and information. Future climate scenarios and their impacts are uncertain, particularly at the city scale (Satterthwaite et al. 2007 ). To what extent does this uncertainty inhibit justice in adaptation planning? The institutional context in which urban climate change adaptation takes place may also help to determine the extent to which the various mechanisms of injustice influence decision making. One unique feature of urban climate change planning is that it is inherently multilevel (Betsill and Bulkeley 2006 , Ebi and Semenza 2008 , CorfeeMorlot et al. 2009 ). As a result, the relative authority of municipal, state, and national governments over key planning resources may help determine the extent to which the mechanisms of injustice are able to influence outcomes.
One important requirement for furthering our understanding of justice in urban climate change adaptation is improving our understanding of who the vulnerable and vulnerable groups are in a city, their sources of vulnerability, and the barriers they face to building greater levels of capacity. As my analysis and the Delhi case shows, justice in urban climate change adaptation is fundamentally tied to broader issues of accessibility and participation. Existing research on urban injustice, the right to the city, and urban informality, although not explicitly addressing issues of climate change adaptation, therefore has much to contribute to this understanding. Future investments in climate change policy and planning should focus on leveraging and further developing this type of knowledge in a transparent and inclusive way.
Responses to this article can be read online at: http://www.ecologyandsociety.org/issues/responses. php/5929
